Rapid slide agglutination (RSA), quantitative plate agglutination, slow tube agglutination (STA), and ring precipitation (RP) 
tries (2, 3, 7, 8, 11, 13) . In herds which have never been in contact with the disease, peracute infections and death are commonly observed. In more chronically infected herds, subclinical infections tend to dominate, seriously affecting the growth rate (2, 11 (9) serogrouped strains of H. pleuropneumoniae into three types by agglutination and precipitation tests, Newfeld capsular swelling reaction, and immunofluorescence. Recently, Gunnarsson (5) We describe a simple method for typing capsular antigens of H. pleuropneumoniae by an RP test.
MATERIALS AND METHODS
Reference stains of H. plkuropneumoniae. Lyophilized cultures of the five known serotypes of Gunnarsson et al. (5) and strain 202 were kindly supplied by A. Gunnarsson of the National Veterinary Institute, Uppsala, Sweden. The cultures were suspended in tryptic soy broth and grown on chocolate blood agar supplemented with IsoVitaleX (BBL Microbiology Systems). The plates were incubated for 24 h in 10% CO2 at 37°C.
Field isolates of H. plkuropneumoniae. A total of 200 strains of H. pleuropneumoniae were isolated from pulmonary tissues of feeder pigs which had died of acute pleuropneumonia. Each of the isolates originated from a different herd. All of the strains were identified by the method of Biberstein et al. (1) .
Antigens for immunization of rabbits. Antigens for immunization of rabbits were prepared from 18-h-old mucoid growth on chocolate blood agar plates. The growth from each plate was harvested gently in 3 ml of physiological saline containing 0.3% Formalin and washed two times. An approximate 10% cell suspension was used for inoculation of rabbits.
Antigens for agglutination tests. Antigens for agglutination tests were also prepared in the same manner as described for the immunization of rabbits. A dense suspension of the bacterial growth in Formol-saline was standardized in the presence of a known homologous antiserum and used for rapid slide agglutination Preparation of antisera in rabbits. Antisera to each of the six reference strains of Gunnarsson and five local isolates of H. pleuropneumoniae were prepared in rabbits. Two young adult rabbits were injected twice a week, beginning with a single 0.5-ml dose of antigen injected subcutaneously. The subsequent seven injections were given intravenously. The doses were 1, 2, and 3 ml. The last four doses consisted of 3 ml each. The rabbits were bled 7 days after the last injection. The sera were separated and stored at -20°C until used. Agglutination tests with heat-treated formalinized antigens. The heat-treated antigens of the six reference strains were tested with the same antisera as above. The heat-treated antigens of serotype 1, 2, and 5 strains did not show any cross-reactions with any of the heterologous type sera, whereas serotype 3 and 4 strains and strain 202 cross-reacted. Maximum cross-reactions were observed by RSA; however, with further dilution of type sera by QPA, we were better able to differentiate between homologous and heterologous reactions.
RP test. Various saline extracts of the reference strains were used for the evaluation of the RP test as a system for typing H. pleuropneumoniae strains. When unheated saline extract antigens were used, a sharp ring of precipitation b The results are expressed in titer, which is the reciprocal of the last serum dilution at which positive agglutination occurred.
was observed only with the homologous systems, except for a cross-reaction between serotype 1 and serum against strain 202 (Table 1) . However, when heated extracts were used, this cross-reactivity was abolished.
Cross-absorptions. The type sera were tested for agglutinating and precipitating activities by RSA Five local isolates belonging either to serotype 1, 2, or 5 and one untypable, presumably new, serotype were selected; antisera were produced in rabbits against whole cells described. The sera were tested by RSA, STA, and RP, using the antigens of the six reference strains and the five local isolates. The sera produced against the local field strains gave similar results to those of the sera produced against the reference strains.
Serotyping of the field isolates. A total of 200 isolates were serotyped by using type sera against the known five serotypes and one strain 202. The results are given in Table 2 . All of the isolates except two were typable. There were no cross-reactions among any of the isolates except the one-way cross-reaction between serotype 1 and anti-202 serum by the RSA and RP tests. There was no apparent difference in the reaction between the long-term stored cultures or the freshly isolated strains by any of the serological methods used. A total of 66 isolates were nonmucoid on chocolate blood agar and thus were unstable in saline, with a tendency to autoagglutinate. It Rabbit antisera produced against the wholecell preparations of five field isolates representing serotypes 1 (two strains), 2, 5, and one untypable serotype were used in all of the serological tests with the homologous as well as the reference strains. The results suggest that field isolates in Quebec are antigenically similar to the reference strains isolated elsewhere.
With saline extracts from all of the 200 field isolates, including 66 autoagglutinating ones, all but 2 of the isolates could be typed by RP. The results suggest that the RP test can be used not only for typing mucoid isolates but also for the autoagglutinating ones (Table 2) . Evidently all of the autoagglutinating strains remained untypable by agglutination tests. The RP test is rapid as well as easy to perform and interpret and always gave consistent, reliable, and reproducible results. The test was specific as demonstrated by absorption experiments and extremely sensitive as shown by its detection of type-specific antigen, even in the autoclaved extract of rough strains. The potential benefit of this method for epidemiological studies and for reference laboratories processing large numbers of isolates is obvious. Hence we believe that the RP test is the method of choice for routine serotyping of H. pleuropneumoniae and should replace the STA test.
Serological studies of H. pleuropneumoniae have been reported from different parts of the world. Swedish strains studied have been assigned to serotypes 2, 3, and 4 (3, 10), serotypes 4 and 5 have been reported in the United States (5), and serotypes 1, 2, 3, and 5 have been reported in Canada (3, 12) . The present studies report serotypes 1, 2, and 5 isolated from pigs which died of acute pleuropneumonia in the region of Quebec. Serotype 4 seems to be confined to the United States and has not been reported yet in Canada.
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